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The research Supported by Grant NsG-692 i s  a j o i n t  cooperative research 

program involving the Department of  Physics and A s ~ ~ Q ~ o ~ T I : ~  IDPA) and the 

I ns t i t u te  for F lu id  Oynamlcs and Appl ied Hathematics [ IFDAH! o f  the !!,-rIve;sl'iy 

Q ~ ~ Q & M w ~ ,  and scientists of the  GoddarcDpace rii- ' 5  Space 

Sciences Division. 

The j o i n t  research programs during the period 124!3=64 throuqh 6-10-65 

were in the f ie lds o f  plasma astrophysics research, solar spectroscopy, and 

par t i c l e  physics. The research i s  j@ntl-- - 
vers i ty  persannel in  the i r  studies of such problems a5 the s t a b i l i t y  of  

interplanetary plasmas, the structure of  col1 isionless shock waves, the 

identi f icat ion of liner in  the extreme solar ultraviolet,  and the spectra 

OS' cosmic ray protons. The following specif ic research was done during 

the above period under th is  grant. 

ze Aharm Ewiatar - Supervised by Urs. 0, A. Tfdman (IFDAM) and 
N. Ness (GSFC) 

Hr. Evlatar i s  studying the physical consequences of enhanced f luc- 

tuations in stable plasmas that contain suprathermal par t ic le  fluxes, 

His work includes calculations of radio emission and enhanced dif fusion 

fo r  a mmber of  1honoisy8t astrophysical plasmas. 

appear in a paper entitled, "Scattering o f  a Test-Particle by Enhanced 

Plasma Fluctuations" by 0. A. Tidman and A. Eviatar, Physo Fluids, 1965. 

Part o f  t h i s  work w i l l  

The role o f  ion waves in the structure o f  the earth's bow shock ctd 

the t ransi t ion layer i s  being examined by the same technique. 
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Hr. Foster now has a working computer program for obtaining s~lutbons 

o f  the Bals$cu-Lenard k inet ic equation for an electron gas. I t  t?RBbleS 

him to study col lect ive effects such as wave-particle scattering on the 

evolution o f  par t ic le  d is t r ibut ion functions. He intends to use it: PQ 

study the shape of the high-velocity t a i l  of phots-electrons in  the d f s t r i -  

bution function for electrons in the ionosphere. The photo-electrons give 

r i se  t o  Cerenkov waves of electron plasm osci l lat ions. These waves in 

turn make a contribution to electron scattering which may be o f  camparable 

importance t o  the usual two-particle scattering processes. 

4. T. S c o t t  S m i t h  - Supervised by Or. E. V. P. S m i t h  (DPA) end 

A sumnary of known ul t rav io le t  1 ines in *the spectral region 170-400 1 
W. Neupert (GSFC) 

was completed. A l i s t  of l ines ident i f iable from the OS0 I solar XUV spectra 

was compiled. A Fortran program fer computing da i l y  averages end mean square 

computing the averages and deviations was written. Semi-raw data was 

arranged and processed, yielding corrected da i l y  averages and mean square 

deviations for !j6 1 ines in the XUV spectra fo r  a1 1 the universal time data 

available from the ra te l l I t a .  Data cards were gemrated w i t h  the da l l y  

averages and deviations in a format suitable for  further investigating the 

correlations betrseen the various lineso 
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5. Frank Huang - Supervised by DYS, F, McDonald and C. Fichtel 
(GSFC and DBA) 

Hr. Huang bas been parzicipating in a program PO study low energy 

galactic cosmic ray protons using nuclear research emulsions flown on high 

a l t i tude  balloons from Fort Churchill, Ha,nitobae He i s  currently investi- 

gating a discrepancy between the l o w  energy proton spectra obtained by the 

University of Chicago (Heyet and Vogt) and Wdatd ,  

using a stack o f  emuIsions flown in  the suamer of 1964 on the same ballorpn 

with the University of Chicago detector system. 

pleted i n  the early Fall of  I96re 

In th i s  work he i s  

This work should be com- 

6* Unjversity Supervision 

The principal < -  i n v e s t i ~ t o m  - on th is grant have been Professors He 

Laster, / E. v. P. S m i t h A M  O,.Tidman, They have supervised the selection 

of assistants and shered in the i r  research direction. 


